Background: De Quervain's tenosynovitis is a common disease among the patients who performed unaccustomed repetitive movement of the thumb side of the wrist. A neoprene thumb stabilizer splint is often used to restrict thumb movement. However, because of its cost, usage of an elastic bandage made of cheaper materials is proposed. Objective: Compare the effectiveness between the elastic bandage and the neoprene thumb stabilizer splint in acute De Quervain's tenosynovitis. Methods: Forty participants with acute De Quervain's tenosynovitis were divided into two groups (20 participants each). The first group used the elastic bandage, and the second group used the neoprene thumb stabilizer splint. Visual Analog Scale (VAS) pain, lateral and palmar pinch strength were measured before and after using the bandage and the splint for one or two weeks. Results: The average ages in the bandage and the splint group were 53.15±10.42 and 48±11.7 years, respectively. The VAS pain score of the bandage and splint group over week 0, 1, and 2 were 58. 50, 33.90 and 19.55, and 51.60, 35.85 and 25.20, respectively. The bandage and splint group had the lateral pinch strength over the time of 9.40, 10.70 and 11.25 lbs, and 8.90, 9.88 and 10.57 lbs, respectively. Furthermore, they had the palmar pinch strength of 3.63, 4.68 and 5.28 lbs, and 3.07, 3.92 and 4.29 lbs, respectively. Conclusion: The pain and strength were not significantly different between the bandage and the splint group in acute De Quervain tenosynovitis. Using the bandage may be more cost-effectiveness than using the splint.
Technical report (original)
De Quervain's tenosynovitis is an inflammation of synovium retinacular sheath and tendon of extensor pollicis brevis (EPB) and abductor pollicis longus (APL) at the wrist [1] [2] [3] . A major cause of the disease is repetitive stretching of thumb abductor and tilting wrist towards the ulnar side [1, 2] .
Another cause might be acute injuries [1] . The patients have a radial wrist pain that spreads farther to the thumb or back into the forearm. Grasping and thumb movements aggravate the pain. Tenderness at the radial wrist is observed, sometimes with swelling at the wrist. The Finkelstein's test provides a positive indicator of the disease [1] [2] [3] [4] .
Treatments of the disease consist of medication and non-medication. The non-medication includes immobilization, therapeutic heat and cold, electrical nerve stimulator, thumb stabilizer splint, postural correction at work, and the adjustment of tools and equipment [5] [6] [7] [8] . The medication included NonSteroidal Anti-Inflammatory Drugs (NSAIDs) and analgesic, an injection of a steroid mixed with xylocaine into tendons sheaths. Decompression of the first dorsal compartment demonstrated a good result, but surgery is rarely made except if the patient does not respond well to those treatments [1, 2] .
The thumb stabilizer splint decreases movement of the wrist and the thumb [1] [2] [3] [4] . In Thailand, two types of the splint are commonly used. The first type is a custom-made thermoplastic thumb stabilizer splint (cost: 400-500 Thai baht), which is too rigid for patient having inflammation as a cause of pain. Its advantage is well-fitting for each patient. The second type is an imported prefabricated neoprene (cost: 300-400 Thai baht), which is more flexible than the first type. Its disadvantage is that it is not well-fitting and sometimes the patients get eczema or dermatitis caused by neoprene.
Because of the government expenditures for personal health care, another way to use an elastic bandage from cheaper materials is proposed. The elastic bandage wrap is made from local materials, and used to support an injured area. It can decrease pain, and reduce swelling of an injured area [9] . In addition, it is easily available in drug store or convenience store with the cost of only 10-20 baht per roll. However, few data are available on applicability of the elastic bandage in basic treatment of hand injury. In this study, we compared the effectiveness between the elastic bandage and the neoprene thumb stabilizer splint in acute De Quervain's tenosynovitis.
Materials and methods
This study was approved by the Research Ethics Committee of the Faculty of Medicine, Chulalongkorn University. Forty patients with acute De Quervain's tenosynovitis have a positive Finkelstein's test (pain with the thumb in the palm and ulnar deviation of the wrist) aged above 18 years, were recruited at King Chulalongkorn Memorial Hospital. Informed consent forms were explained to the patients, and they voluntarily agreed to participate. Exclusion criteria of the participants were: 1) orthopedic diseases of wrist and hand (e.g. rheumatoid arthritis), 2) osteoarthritis and other types of arthritis, and 3) received steroid injection of De Quervain's tenosynovitis within three months.
The materials for this study included 1) Jamar Perception of pain during performing daily tasks was measured using Visual Analog Scale (VAS). Lateral and palmar pinch strength was also measured using Jamar ® Hydrulic Pinch Gauge [10] . The participants were randomly divided into two groups. The first group of 20 participants received wrapped elastic bandage. Starting to wrap the bandage around a palm twice, the next step was to bind the base of the thumb two times, continue wrapping around the palm again, pull down bandage across the back of the hand, and wrap the bandage throughout the wrist two times. The loose end of the bandage was fastened with bandage clips or medical tape. If the hand looked pale or cold, the bandage was wrapped too tightly. It was removed, and rewrapped again, as shown in Figure. 1. The second group of 20 participants wore neoprene thumb stabilizer splint as shown in Figure. 2. Both groups used splint or bandage at least six hours per day for two weeks. They did not receive any anti-inflammatory medication and analgesics. The patients were blindly assessed using the VAS pain scale, the lateral, and palmar pinch strength gauge, and the patient's satisfaction scale before and after using the bandage and the splint at end of the first and the second week. 
Data analysis
The participant characteristics were presented in Table 1 .
The VAS score and the lateral and palmar pinch strength, in either the bandage group or the splint group were compared over the time using the Friedman test. The same variables of both groups at the time were compared using the Mann-Whitney U test and the statistical level of significance was 95% and 99%
Results
The bandage group was 53.15 ± 10.42 years of age, while the splint group was 48 ± 11.7 years of age. Most participants in both groups were female (90% for the former group: 95% for the splint group). Participants had symptom for 3.4 ± 2.28 weeks in the former group and 3.55 ± 1.93 weeks in the splint group ( Table 1) .
The splint group had statistically reduced pain and increased strength after one and two weeks (p < 0.001) as shown in Table 2.  Table 3 shows pain level by VAS, lateral and palmar pinch strength before and after using elastic bandage. Interestingly, the bandage group statistically reduced pain and increased strength after one and two weeks (p <0.001). Table 4 compares pain, lateral and palmar pinch strength after one and two weeks. There was no significant difference (p >0.05), when the variables of both groups were compared at the same period. However, the satisfaction score of the splint group was significant higher than the score of the bandage group (p< 0.05).
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Discussion
This study has demonstrated that the elastic bandage can be substituted for the neoprene thumb splint in patients with acute De Quervain's tenosynovitis. There was no significant difference in the pain and strength between the bandage and the splint. According to Mckenzie [11] and Med [12] , 90% patients with acute De Quervain's tenosynovitis could be treated by wearing thumb spica splint for convenience and safety [13, 14] . Splinting can be used particularly in the patients with mild symptom. Their alternative treatments are often applied to patients with NSAIDs. In those with moderate or severe symptom and using steroid injection, splinting with immobilization can be more effective [15] [16] [17] . Skoff [18] reported that those women with acute De Quervain's tenosynovitis after giving birth and bilateral involvement could be treated by splinting as a nonoperative treatment.
The present study attempted to reduce the cost of treatment by using elastic bandage wrap up to 40 times cheaper than the splint used. Importantly, the both materials produced similar results in pain reduction and strength improvement. However, the participants were satisfied with the splint rather than the bandage. This might be the inconvenient use of the elastic bandage, which is not ready-made. Therefore, this study suggests that elastic bandage wrap should be an important option for therapists. The patients must know both advantages and disadvantages of using the bandage instead of using the splint.
In conclusion, there was no significant difference of using the bandage and the splint in pain reduction and strength improvement in acute De Quervain's tenosynovitis. Table 5 . Comparison of satisfaction score between neoprene thumb stabilizer group and the elastic bandage group.
Mean ± ± ± ± ± SD of Satisfaction score P-value Elastic bandage group Neoprene thumb stabilizer splint group (n=20) (n=20)
7.45 ± 0.60 7.90 ± 0.45 0.013
